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(57) ABSTRACT

An apparatus for emptying bags of pulverulent products with-
out the spread of dust on the outside, which is intended to be
used in particular in a water treatment plant, the apparatus
including a box equipped with a removable closure, a slab
situated at the periphery of the box, the slab being able to
receive the bags so that they can be opened inside the box, a
dust suction situated at the top of the box, a mechanism for
dispersing the sucked-up dust or dissolving it in scrubbing
water, a hopper situated at the base of the box, able to collect
the powder from the bags, a mechanism of transporting the
powder from the hopper to a powder storage.

11 Claims, 3 Drawing Sheets
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1
INSTALLATION FOR EMPTYING BAGS OF
PULVERULENT PRODUCT AND METHOD
EMPLOYING THE INSTALLATION

FIELD OF THE INVENTION

The invention relates to an installation for emptying bags
of'pulverulent material without causing dust to be discharged
to outside. Another subject of the invention is a method
employing the installation, the method being more particu-
larly applied to acrylamide-based polymers.

BACKGROUND OF THE INVENTION

Certain pulverulent chemical products which come in bags
give off dust when the bag is being emptied. This dustis likely
to be inhaled and certainly inconveniences the operators. To
limit this risk, the operators have therefore to wear breathing
masks and anti-dust attire.

This problem is encountered both for water-soluble prod-
ucts and for water-insoluble products.

Chemical products of this type are, for example, the poly-
acrylamides used as flocculants in water treatment. These
polymers may be:

anionic and used in the treatment of drinking water and of

mineral substances (quarries, truck washes, mines, etc),
cationic and used in the treatment of urban sludge for
example, with dust which is an irritant.

When the quantities are large, the pulverulent products are
transported in trucks or in big bags, which has led to the
development of special installations.

However, for smaller quantities, such means are unsuit-
able. As far as the applicant is aware, there does not currently
exist any suitable installation apart from a few low-quality
devices. Aside from the abovementioned problem associated
with the inhalation of dust by the operator, it is found that a
non-insignificant amount of the dust may be deposited on the
ground, and become hydrated, making the surrounding sur-
faces slippery and dangerous.

In spite of everything, certain solutions have been pro-
posed. One of these involves ventilating the zone in which the
bag is emptied and then filtering the dusty air. However, and
particularly in the case of hygroscopic or plugging products,
the filter sleeves very soon become plugged, making the
system ineftective.

It is therefore necessary to develop a system for emptying
bags of pulverulent material which is suitable, for example,
for small purification stations. It needs in particular to be
effective and economical, and require the minimum of main-
tenance

SUMMARY OF THE INVENTION

The applicant company has developed an apparatus which
solves this problem set.

Thus one subject of the invention is an apparatus for emp-
tying bags of pulverulent products without the spread of dust
on the outside, which is intended to be used in particular in a
water treatment plant, said apparatus comprising:

a box equipped with a removable closure means,

a slab situated at the periphery of the box, said slab being
able to receive the bags so that they can be opened inside
the box,

a dust suction means situated at the top of the box,

a means for dispersing the sucked-up dust or dissolving it
in scrubbing water,
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a hopper situated at the base of the box, able to collect the

powder from the bags,

a means of transporting the powder from the hopper to a

powder storage means.

According to a first feature, the removable closure means
advantageously takes the form of a strip curtain.

According to another feature, the dust suction means
advantageously takes the form of a centrifugal fan.

According to another feature, the means for dispersing the
sucked-up dust or dissolving it takes the form of a gas scrub-
ber tube with sprayed water, or a gas scrubbing column with
packing(s).

Inthe case of a scrubbing tube with sprayed water, the tube
takes the form of a vertical tube equipped at its top with at
least two water sprayers.

In practice, the means for sucking up the dust is connected
to the tube or column via a ventilation pipe.

Moreover and according to another feature, the means for
transporting the powder from the hopper to powder storage
means takes the form of a flexible screw or of a pneumatic
transport means.

Likewise and in practice, the powder storage means which
may potentially form part of the apparatus takes the form of a
storage hopper.

Another subject of the invention is a method employing the
apparatus described hereinabove, particularly in a water treat-
ment plant. This may be a plant for treating drinking water,
water containing mineral substances (quarries, truck washes,
mines, etc), for the treatment of urban sludge, or a purification
station.

According to this method:

the removable closure means is opened,

the bag is positioned on the slab,

the bag is opened and then emptied into the box,

at the same time the suction means is used to suck up the

dust,

the sucked-up dust is dispersed or dissolved in scrubbing

water using the dispersion or dissolving means,

the powder from the bags is collected in the hopper situated

at the base of the box,

the powder is transported using the transport means from

the hopper to a powder storage means.

According to the method, the pulverulent product is water-
soluble or water-insoluble.

In one particular embodiment, it is an acrylamide-based
polymer.

In practice, the dust-laden scrubbing water is removed to
the remainder of the water treatment plant, particularly to the
purification station.

The invention and the ensuing advantages will become
better apparent from the following embodiment examples
supported by the attached figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic depiction of the apparatus of the
invention.

FIG. 2 is a schematic depiction of a partial water treatment
plant in a first embodiment and, more particularly, of the
emptying of the product used and its transportation using a
flexible screw.

FIG. 3 is a schematic depiction of a partial water treatment
plant according to a second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

The apparatus of the invention is more particularly
depicted in FIG. 1.
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It comprises:

A bag rest slab on which the bag (not depicted) is placed to
be cut open (1) and emptied.

A box of parallelepipedal type (2), closed on its front face
by means of flexible plastic strips (3).

A centrifugal fan (4) positioned at the top of the box (2) and
generating enough flow rate to carry away any dust
placed in suspension at the time that the bag is opened
then emptied. The fan flow rate is, for example, 1000
m>/h. This fan will preferably be made of plastic or
Teflon-coated steel in order to avoid adhesion.

This fan is equipped with a ventilation pipe (5) in which the
air speed will be of the order of 25 m/sec in order to avoid
deposition.

A gas scrubbing tube (6) equipped with water spray
nozzles at the top for knocking down the dust trans-
ported by the fan. Alternatively, it is also possible to use
a gas scrubber with packing(s).

The scrubbing water thus laden with small quantities of
polymer is returned to one of the hydraulic equipments
(7), for example of a purification station.

As depicted in FIG. 2, the polymer leaving the bag is
collected in a hopper (8) located under the parallelepipedal
box (2) and is conveyed to the storage hopper (9) using a
flexible screw (10).

As depicted in FIG. 3, the powder is conveyed by means of
a vertical screw (10) mounted on an asymmetric hopper.

Tests have shown that this apparatus is able to eliminate the
dust generated at the time of emptying bags of polyacryla-
mides in particular, and to do so without plugging.

Quite obviously, this hardware can be applied to other
pulverulent products that need to be dissolved in water, such
as guar gums, xanthate gums, native or cationic starch.

In terms of the scrubbing water used to knock down the
dust, this may be discharged into the nearby aqueous envi-
ronment or used for dissolving the treatment product, in this
instance the polymer.

By extension, this apparatus can be used for emptying bags
of pulverulent product without the risk of plugging.

By extension, the fan may be replaced by an ejector which
will allow the parallelepipedal box to be ventilated at a suf-
ficiently high flow rate.

What is claimed is:

1. An apparatus for emptying bags of pulverulent products
without the spread of dust on the outside, said apparatus
comprising:
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a box equipped with a removable closure,

a slab situated at a periphery of the box, said slab being able
to receive the bags so that the bags can be opened inside
the box,

a sucker, which sucks dust, situated at a top of the box,

a disperser that disperses the sucked-up dust or dissolves
the sucked-up dust in scrubbing water,

a hopper situated at a base of the box, able to collect the
powder from the bags,

a transporter that transports the powder from the hopper to
a powder storage.

2. The apparatus as claimed in claim 1, wherein the remov-

able closure takes the form of a strip curtain.

3. The apparatus as claimed in claim 1, wherein the sucker
takes the form of a centrifugal fan.

4. The apparatus as claimed in claim 1, wherein the dis-
perser takes the form of a gas scrubber tube.

5. The apparatus as claimed in claim 1, wherein the
disperser takes the form of a gas scrubbing column with
packing(s).

6. The apparatus as claimed in claim 1, wherein the sucker
is connected to the disperser via a ventilation pipe.

7. The apparatus as claimed in claim 1, wherein the trans-
porter comprises a flexible screw or a pneumatic transporter.

8. A method implementing the apparatus of claim 1 com-
prising the steps of:

opening the removable closure,

positioning the bag on the slab,

opening the bag and then emptying the bag into the box,

at the same time sucking up the dust with the sucker,

dispersing or dissolving the sucked-up dust in scrubbing
water using the disperser,

collecting the powder from the bags in the hopper situated
at the base of the box,

transporting the powder using the transporter from the
hopper to the powder storage.

9. The method as claimed in claim 8, wherein the pulveru-

lent product is water-soluble or water-insoluble.

10. The method as claimed in claim 8, wherein the pulveru-
lent product is an acrylamide-based polymer.

11. The method as claimed in claim 8, wherein the dust-
laden scrubbing water is removed to a water treatment plant.
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